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[0012] 

EMODIMENTS 

Fig. 1 is a diagram of a first embodiment of the invention. In Fig. 1, 
reference numeral 10 is a high sensitivity camera, such as a CCD color camera or 
a color video camera. The camera 10 has an auto-focus device 14 for automatic 
focus control on an object. It is set at a location, such as a higher portion on a 
wall of the room, where a monitoring region such as a room can be looked over. 
[0013] A light emitter 14 having a light-emitting device such as a light- 
emitting diode is set at a position opposing to the camera 10. A synchronizer 16 
controls the high sensitivity camera 10 and the light emitter 14 at each image 
sampling period in synchronization with imaging operation. Thus, if smoke is 
present in the monitoring space 50, when the camera 10 captures a monitoring 
space 50, it captures the smoke 100 under backlight illumination by the emission 
of the light emitter 14 in synchronization with the imaging operation by the 
synchronizer 16. 

[0014] In image signals recorded by the camera 10 such as NTSC image 
signals, the brightness signals are converted to multi-level digital signals for each 
sampling period by an analog-to-digital converter 18 and stored alternately in a 
first frame memory 20A and in a second frame memory 20B. Thus, two image 
data sequential in time are stored in the first and second frame memories 20A, 
20B as multi-level pixel signals for pixels. 

[0015] A smoke area detector 22 is provided after the first and second frame 

memories 20A, 20B. It detects a smoke area in the screen information under 
processing. In the detection of a smoke area, the multi-level pixel signals in a 
current screen and in a previous screen stored in the first and second frame 
memories 20A, 20B are compared for each pixel, and if the pixel signal of a pixel 
in the current screen becomes smaller by a predetermined level or more than the 
counterpart in the previous screen, and the positions of such pixels are 
concentrated and the number of such pixels is larger than a predetermined 
number, the area satisfying the conditions is detected as a smoke area. 
[0016] Information on the smoke area detected by the smoke area detector 
22 is sent to a smoke density calculator 24. Hie calculator 24 reads the multi- 
level pixel signals in the smoke area in the screen stored, for example, in the first 
frame memory 20A and converts them to smoke density signals for relevant pixels. 
Fig. 2 shows a graph on a relationship of smoke density plotted against multi- 
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level pixel signal, used for calculation in the smoke density calculator 24. 
[0017] In Fig. 2, the multi-level pixel signal is normalized in the axis of 
abscissa as 1.0 at smoke density of 0 [%/m]. The smoke density increases with 
decreasing multi-level signal. Turning to Fig. 1, the density signal for each multi- 
level signal calculated by the smoke density calculator 23 is stored in the first or 
second smoke area frame memories 26A and 26B. In this embodiment, the two 
frame memories 26A and 26B are provided because density signals in the current 
screen and those in the previous screen are necessary. 

[0018] A smoke quantity integrator 28 is provided after the first and second 
smoke area frame memories 26A and 26B. The smoke quantity integrator 28 
calculates the smoke quantity in the smoke area by reading and integrating 
density signals included in the smoke area in the current screen stored in one of 
the first and second smoke area frame memories 26A, 26B. On the other hand, 
an amount-of-change integrator 30 calculates a difference of smoke quantity 
between the current and previous screens. It subtracts for each pixel the density 
signal in the previous screen from that in the current screen and integrates the 
difference to create a time change in smoke density. 

[0019] The smoke quantity calculated by the smoke quantity integrator 28 
and the time change in smoke quantity calculated by the amount-of-change 
integrator 30 are sent to a fire detector 32 to determine whether a fire is present 
or not. The fire detector 32 has a first detecting section 34 to determine fire 
breaking based on the smoke quantity and a second detection section 36 to 
determine fire breaking based on the amount of change in smoke quantity. In the 
detection of fire breaking in the first detection section 34, for example, two 
threshold values are predetermined, and it is decided that a fire breaks for a value 
larger than the larger threshold value. However, for a value between the two 
threshold values, the first detection section 34 asks the second detection section 
36 to decide fire breaking based on the amount of change in smoke density. In 
the second detection section 36, fire breaking is decided based on the time change 
in smoke quantity exceeding the lower threshold value. For example, it is decided 
that a fire breaks when the smoke quantity increases more than the previous 
value and the amount of change is larger than a threshold value. 
[0020] In the detection of fire breaking based on the smoke quantity and the 
time change thereof, besides the above-mentioned comparison with use of fixed 
threshold values, the change in smoke quantity in the future may be predicted 
according to the time change in the past. Further, in the embodiment shown in 
Fig. 1, a distance detector 40 is provided. In this embodiment, the distance to the 
smoke 100 is detected by considering the information of moving distance of lens 



- 2 - 



Partial translation of JP-A H05-020563 (Reference 1) 

in the focusing state for the smoke 100 by the auto-focus device 12 of the camera 
10. 

[0021] The distance information to the smoke 100 obtained by the distance 
detector 40 is sent to the smoke density calculator 24, and the size of the detected 
smoke area is corrected because the size changes in the screen according to the 
distance. For example, it is assumed that the detected smoke area observed from 
the standard distance L is S and the area observed from twice the distance 2L is 
S/2. In this case, in order to correct the detected smoke area S/2 in the screen 
observed at the distance 2L to the size for the standard distance L, the area is 
changed to (S/2)*2, and the density signal is obtained for each pixel in the 
corrected smoke area. 

[0022] Because the detected smoke area S is represented as the number of 

pixels, it is troublesome to correct the distance in the unit of pixel due to thinning 
of data and interpolation of distance. Then, in the actual processing, a correction 
coefficient is obtained in the smoke density calculator 24 based on the standard 
distance and the detected distance and is sent to the smoke quantity integrator 
28 and the amount-of-change integrator 30, besides the density signals, to 
multiply the integrated value with the correction coefficient according to the 
distance. 

[0023] Fig. 3 shows a diagram of a second embodiment of the invention, and 
this embodiment has a feature that an area to be calculated on the smoke density 
is fixed relative to the imaging screen. In the embodiment shown in Fig. 3, an 
area mask setter 42 is provided instead of the smoke area detector 22. As shown 
in Fig 4(a), the area mask setter 42 sets a mask 60 having predetermined shape 
and size at a predetermined position in the imaging screen. Preferably, a slit-like 
mask is used as the mask 60 extending around the center of the screen along an 
almost entire portion in the lateral direction because smoke rises from bottom 
due to hot airflow on fire. 

[0024] The area mask setter 42 sets an area to be calculated on the smoke 
quantity at the predetermined position in the screen, as shown in Fig 4(a). At the 
same time, it performs a feedback control to set the mask at the center of the 
rising smoke 100, as shown in Fig. 4(b), by using a vertical rotation mechanism 
46 and a horizontal rotation mechanism 48 for the camera 10 driven by a camera 
scanner 44. 

[0025] By setting the mask 60 and the feedback control of the camera, the 
mask 60 can be set at the region of the smoke 100 appropriately even when the 
smoke due to fire rises at any position in the monitoring space 50. Further, in 
the embodiment shown in Fig. 3, the camera 10 can scan the monitoring space 
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vertically and horizontally, a plurality of light emitting devices 14 or three ones in 
this embodiment are provided at the opposite side of the monitoring space 50 
relative to the camera 10. The synchronizer 16 drives the light emitting devices 
14 for lighting in synchronization with the capturing operation of the camera. 
Thus, when the direction of the camera is changed, backlight illumination is 
stable. 

[0026] Therefore, in the embodiment shown in Fig. 3, multi-level pixel 
signals in the mask in the state shown in Fig. 4(b) are converted to density signals, 
and smoke quantity and a quantity of change of the current smoke quantity 
relative to the previous one are obtained in order to decide fire breaking. Off 
course, the distance is corrected if necessary according to the detected distance 
obtained by the distance detector 40. 

[0027] In the embodiment shown in Fig. 3, the mask 60 is set relative to the 

smoke 100, as shown in Fig. 4(b), by scanning rotation of the camera 10. 
However, the camera 10 may be operated for zooming up, in the state shown in 
Fig. 4(a), so as to include a portion of the smoke 100 in almost entire area in the 
mask 60. Further, when the camera 10 can survey all the monitoring space, the 
mask setting with the feedback control is not necessary, and image processing 
can be performed to obtain smoke quantity for the mask 60 with the fixed camera. 
[0028] 

ADVANTAGES OF THE INVENTION 

As explained above, according to the invention, because the smoke 
quantity itself of the smoke rising in the monitoring space due to fire is detected, 
it is not affected by the size and shape of the monitoring space in contrast to a 
prior art spot-type smoke detector fixed on the ceiling, and it can detect a fire 
quickly and correctly. 

[0029] Further, because the smoke quantity itself is observed by image 

processing, smoke due to fire is discriminated positively from fire caused by 
tobacco or cooking, and erroneous alarm due to smoke not created by fire can be 
prevented surely. Thus, the reliability is high. Further, as far as the camera 
captures smoke in the screen, a fire can be decided surely based on the smoke 
quantity irrespectively of the state of the smoke, for example, when the smoke 
rises, it flows along the ceiling or it flows along the floor. 

[0030] Further, if an image captured by the camera and the result of fire 
detection are displayed in a monitor in a watching center, an anomalous state of a 
fire at a remote site can be confirmed without going to the site, and the reliability 
of the operation of the apparatus can be improved to a large extent. 
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BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1 is a diagram of a first embodiment of the invention. 

Fig. 2 is a graph on a relationship of smoke density plotted against 
normalized multi-level pixel signal (gradation level) in the embodiment. 

Fig. 3 is a diagram of a second embodiment of the invention. 

Fig. 4 is a diagram for explaining a control for setting a mask in the 
second embodiment. 

10: High sensitivity camera. 12: Auto-focus device. 14: Light emitter. 
16: Synchronizer. 18: Analog-to-digital converter. 20A: First frame memory. 
20B: Second frame memory. 22: Smoke area detector. 24: Smoke density 
calculator. 26A: First smoke area frame memory. 26B: Second smoke area 
frame memory. 28: Smoke quantity integrator. 30: Amount-of-change 
integrator. 32: Fire detector. 34: Fire detecting section based on the smoke 
quantity. 36: Fire detection section based on the amount of change. 38: 
Subtracter. 40: Distance detector. 50: Monitoring space. 60: Mask. 100: 
Smoke. 
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* NOTICES * 

JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the smoke sensing device using image 
processing which processes the picture information of the smoke photoed with the high 
sensitivity camera, and judges a fire. 
[0002] 

[Description of the Prior Art]lf it is in the ionization smoke detector used for the conventional 
fire news monitoring instrument, Distributed installation of many ionization smoke detectors 
is carried out in the ceiling surface of a supervised area, and the scattered light of the light 
from the light emitting device by the smoke which flowed into the smoke detecting room 
inside a sensor is received with a photo detector, when the light-receiving output exceeding 
a predetermined threshold is obtained, it is judged as a fire, and he is trying to send a fire 
detection signal to a receiver. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, if it is in the conventional ionization 
smoke detector, the state of the smoke in **** part distributed in warning areas is only 
detected in spot, Unless a fire occurs directly under a sensor, before flowing into a sensor 
and exceeding normal concentration after the smoke which went up spreads along a ceiling 
surface, time will be taken, and there is a problem of moreover being easy to receive the 
influence by the shape and the size of a supervised area. 

[0004] Although what is necessary is for the problem which requires time for fire detection to 
lower the threshold of fire judgment, and just to raise sensitivity, if sensitivity is raised, it will 
become easy to cause malfunction with cigarette smoke other than a fire, the steam by 
cooking, etc. conversely. This invention was made in view of such a conventional problem, 
and an object of this invention is to provide the smoke sensing device by new image 
processing which realizes ****, and the early detection of a fire and the prevention from a 
false report for the volume of smoke outbreak itself by processing the picture of the 
supervised area caught with the camera. 
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[0005] 

[Means for Solving the Probiem]ln order to attain this purpose, this invention is constituted 
as follows. Numerals in an example drawing are shown collectively. This invention is 
characterized by a smoke sensing device which used image processing comprising the 
following. 

The camera device 10 which picturizes a supervised area and outputs a video signal. 
The luminescent device 14 installed in a side which separates the monitor space 50 and 
faces the camera device 10. 

The synchronous system 16 which carries out the luminescence drive of the luminescent 
device 14 synchronizing with photographing operation of the camera device 10. 
The frame memories 20A and 20B which change into a multi-tone pixel signal a picture 
signal for at least 2 screens photoed with the camera device 10, and memorize it, The 
emitting smoke field primary detecting element 22 which detects an emitting smoke field 
from a multi-tone pixel signal for one screen stored in the frame memories 20A and 20B, 
The smoke-density operation part 24 which calculates smoke density for every pixel based 
on a multi-tone pixel signal in an emitting smoke field detected in the emitting smoke field 
primary detecting element 22, and is stored in the emitting smoke field frame memories 
26A and 26B, The volume-of-smoke-outbreak integrating part 28 which computes volume 
of smoke outbreak by integrating with a smoke-density signal for every pixel stored in the 
emitting smoke field frame memories 26A and 26B, and the fire judgment part 32 which 
judges a fire based on volume of smoke outbreak computed by the volume-of-smoke- 
outbreak integrating part 28. 

[0006]lnstead of the emitting smoke field primary detecting element 22 which decides a 
picture element region which performs calculation processing of smoke density from a 
multi-tone pixel signal, The field mask set part 42 which sets up the mask 60 which 
determines a field appointed beforehand is formed, smoke density for every pixel is 
calculated based on a multi-tone pixel signal included in a field of a mask set up by the field 
mask set part 42, and it may be made to store in the emitting smoke field frame memories 
26A and 26B. 

[0007]The variation integrating part 30 which computes time smoke variation by integrating 
the subtraction part 38 in quest of [ whole pixel ] a difference of this smoke-density signal 
stored in the emitting smoke field frame memories 26A and 26B and the last smoke-density 
signal is formed, It may be made for the fire judgment part 32 to judge a fire based on 
volume of smoke outbreak computed by the volume-of-smoke-outbreak integrating part 28, 
and time smoke variation computed by the variation integrating part 30. 
[0008]The distance primary detecting element 40 which detects distance to an emitting 
smoke field photoed with the camera device 10 is formed, and the smoke-density operation 
part 24 is calculating smoke density, after amending size of a smoke picture according to 
distance, and it can perform detection of more exact volume of smoke outbreak. 
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[0009] 

[Function] According to the smoke sensing device using image processing of this invention 
provided with such composition. Monitor space is photoed with a high sensitivity camera 
device, the luminescent device formed in the position which faces a camera synchronizing 
with this photographing operation is driven, and the smoke which it stands on monitor 
space with a luminescent device, and is reached is photoed where back light illumination is 
carried out. 

[0010]Photoed image processing confirms whether there is any emitting smoke field which 
smoke projected in the screen first. The check of whether this emitting smoke field exists, 
The multi-tone pixel signal of a screen is compared last time the multi-tone pixel signal of a 
screen, and this time, the area whose fall of this multi-tone pixel signal is more than a 
predetermined level and which has the range, and when a certain pixel number is 
specifically exceeded, it judges with those with an emitting smoke field, and volume of 
smoke outbreak is calculated by making this into an emitting smoke area candidate, and it 
is judged whether it is a fire. 

[001 1]Thus, since the value equivalent to the volume of smoke outbreak which rises to 
monitor space by image processing is detectable, compared with the fire judgment 
depending on the conventional spot smoke density by an ionization smoke detector, a fire 
can be judged from volume of smoke outbreak promptly and correctly. If it is in the smoke 
and the steams by cigarette smoke or cooking other than a fire, more exact judgment can 
be performed by being able to distinguish from there being little volume of smoke outbreak 
itself clearly compared with a fire, and also seeing the time variation of volume of smoke 
outbreak. 
[0012] 

rExample] Drawing 1 is an example lineblock diagram showing the 1st example of this 
invention. In drawing 1 , 10 is a high sensitivity camera, for example, can use a CCD color 
camera or a color video camera. The high sensitivity camera 10 is provided with the 
autofocus part 12, and uses what can carry out controls focusing to a photographic subject 
automatically. The high sensitivity camera 10 is installed in the position which can overlook 
supervised areas, such as the interior of a room, for example, is installed in the upper part 
of the wall surface of the room. 

[0013]The luminescent device 14 provided with light emitting devices, such as LED, is 
installed in the position which faces the high sensitivity camera 10. He is trying for the high 
sensitivity camera 10 and the luminescent device 14 to make the synchronous system 16 
perform emission operating for every predetermined picture sampling period synchronizing 
with photographing operation. For this reason, if the smoke 100 has risen to the monitor 
space 50 when photoing the monitor space 50 with the high sensitivity camera 10, after the 
smoke 100 has received the back light illumination by luminescence of the luminescent 
device 14 in sync with the photographing operation by the synchronous system 16, the high 
sensitivity camera 10 will photo the picture of the smoke 100. 
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[0014]The picture signal photoed with the high sensitivity camera 10 is a picture signal of 
NTSC system, for example. 

The luminance signal component of them is changed into the digital signal of multi-tone for 
every predetermined sampling period by A/D converter 18, and is memorized by turns by 
the 1st frame memory 20A and the 2nd frame memory 20B. 

That is, the image data of two batches which continue in time is stored in the 1st frame 
memory 20A and the 2nd frame memory 20B as a multi-tone pixel signal for every pixel. 
[001 5]lf the 1st frame memory 20A and the 2nd frame memory 20B are followed, the 
emitting smoke field primary detecting element 22 is formed. The emitting smoke field 
primary detecting element 22 detects an emitting smoke field out of the screen information 
which serves as a processing object now. Detection of this emitting smoke field compares 
the multi-tone pixel signal for every pixel of the present screen and a whole screen 
memorized by the 1st and 2nd frame memories 20A and 20B, The field in which the portion 
which is the pixel more than the predetermined level fell [ this multi-tone pixel signal ] to last 
time, and more than this predetermined level fell [ the pixel ] concentrates, and more than a 
predetermined pixel number satisfies this condition at a certain time is detected as an 
emitting smoke field. 

[0016]The detection information on the emitting smoke field detected in the emitting smoke 
field primary detecting element 22 is given to the smoke-density operation part 24. The 
smoke-density operation part 24 takes out the multi-tone pixel signal included to the 
emitting smoke field which serves as a processing object now, for example, was detected 
out of the screen stored in the 1st frame memory 20A, and changes it into a smoke-density 
signal for every pixel. Drawing 2 is a characteristic figure showing the relation of the smoke 
density to the multi-tone level used for the operation of the smoke-density operation part 
24. 

[0017]ln drawing 2 , the multi-tone level shown on a horizontal axis normalizes with 1.0, 
expresses the multi-tone level at the time of the smoke density 0 [%/m], and has a relation 
which smoke density increases with reduction of a multi-tone level. With reference to 
drawing 1 , the concentration signal for every multi-tone pixel signal calculated by the 
smoke-density operation part 24 is again stored in the 1st emitting smoke field frame 
memory 26A or the 2nd emitting smoke field frame memory 26B. In this example, since the 
concentration signal for the last screen and the concentration signal for this screen are 
needed, the two emitting smoke field frame memories 26A and 26B have been formed. 
[0018]lf the 1st and 2nd emitting smoke field frame memories 26A and 26B are followed, 
the volume-of-smoke-outbreak integrating part 28 is formed. The volume-of-smoke- 
outbreak integrating part 28 computes the volume of smoke outbreak of an emitting smoke 
field by reading and integrating with the concentration signal included to the emitting smoke 
field of the present screen stored in either of the 1st and 2nd emitting smoke field frame 
memories 26A and 26B for every pixel. On the other hand, the variation integrating part 30 
which computes the variation of the volume of smoke outbreak of last time and this time is 
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formed, The variation integrating part 30 computes the time variation of volume of smoke 
outbreak by finding the integral in quest of the signal which deducted the concentration 
signal of the screen from the concentration signal of the screen last time this time which is 
stored in the 1st and 2nd emitting smoke field frame memories 26A and 26B for which it 
asked with the subtractor 38 to a pixel unit. 

[0019]Change of the time volume of smoke outbreak calculated by the volume of smoke 
outbreak and the variation integrating part 30 which were computed by the volume-of- 
smoke-outbreak integrating part 28 is given to the fire judgment part 32, and the existence 
of a fire is judged. The 1st judgment part 34 that judges a fire from volume of smoke 
outbreak, and the 2nd judgment part 36 that judges a fire from the variation of volume of 
smoke outbreak are formed in the fire judgment part 32. As fire judgment based on the 
volume of smoke outbreak in the 1st judgment part 34, the threshold of two size is set up, 
for example, and if it is beyond the threshold of the larger one, it will be promptly judged as 
a fire. However, although it is beyond a threshold with smaller volume of smoke outbreak, 
in being less than the threshold of the larger one, it requires the fire judgment based on the 
variation of volume of smoke outbreak from the 2nd judgment part 36. If it is in the 2nd 
judgment part, the existence of a fire is judged from the temporal response of the volume of 
smoke outbreak exceeding the threshold of the lower one. For example, this volume of 
smoke outbreak increases to the last volume of smoke outbreak, and if an increase of stock 
is beyond a predetermined value, it will be judged as a fire. 

[0020]Judgment of the fire by the time variation of this volume of smoke outbreak and 
volume of smoke outbreak predicts change of future volume of smoke outbreak from the 
change with the past smoke density time, for example only but not only the comparative 
judgment by a fixed threshold, and it may be made to judge it. If it is in the example of 
drawing 1 , the distance primary detecting element 40 is formed, if it is in this example, the 
information on the amount of lens movements obtained in the state of the controls focusing 
to the smoke 100 by the autofocus part 12 of the high sensitivity camera 10 is incorporated, 
and the distance to the smoke 100 is detected. 

[0021]Since the distance information to the smoke 100 detected in the distance primary 
detecting element 40 is given to the concentration operation part 24 and differs in the size 
of the detected emitting smoke field according to distance on a screen, it amends this. For 
example, the detection emitting smoke field on a screen when an emitting smoke field is 
seen by the reference distance L is S, and suppose that the detection emitting smoke field 
on a screen when the same emitting smoke field is seen in the twice as many distance 2L 
as this was S/2. In this case, in order to amend detection emitting smoke field S / 2 on the 
screen obtained in the distance 2L in the size in the reference distance L, it is referred to as 
x(S/2) 2, and the amended detection emitting smoke field is asked for the concentration 
signal for every pixel. 

[0022]Since the detection emitting smoke field S is expressed with the pixel number if it is 
in actual processing, From it being complicated in order to be accompanied by infanticide 
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processing of a pixel, or interpolation processing of a pixel, carrying out range correction to 
this pixel unit. What is necessary is to calculate a correction factor from smoke reference 
distance and detection distance, to send this correction factor to the latter volume-of- 
smoke-outbreak integrating part 28 and the variation integrating part 32 with a 
concentration signal, and just to multiply the correction factor according to distance by an 
integrated result in the smoke-density operation part 24. 

[0023]lf drawing 3 is an example lineblock diagram showing the 2nd example of this 
invention and was in this example, the field which performs data processing of smoke 
density fixed to a photography screen was set up. If it is in the example of drawing 3 , the 
field mask set part 42 is formed instead of the emitting smoke field primary detecting 
element 22 of drawing 1 . The field mask set part 42 sets up the mask 60 of the shape and 
the size which were beforehand provided in the prescribed position of the photography 
screen as shown in drawing 4 (a). As this mask 60, since smoke goes up upwards from the 
bottom by the heat style in case of a fire, it is desirable to set up the slit shape mask 60 
which spreads throughout horizontal **** in the center of a screen. 
[0024]The field mask set part 42 uses the vertical moving mechanism 46 and the 
horizontally moving mechanism 48 of the high sensitivity camera 10 which are driven by the 
camera scanning section 44 at the same time it sets up the mask 60 which decides the field 
which calculates volume of smoke outbreak to be a screen prescribed position, as shown in 
drawing 4 (a), Feedback control is performed so that it may come in the center of the 
smoke 100 in which the mask 60 goes up as shown in drawing 4 (b). 
[0025]Even if the smoke by a fire rises in which position of a monitor area by setting out of 
the mask 60 accompanied by the feedback control of such a camera, the mask 60 can be 
appropriately set as the portion of the smoke 100. If it is in the example of drawing 3 , the 
high sensitivity camera 10 from vertical and being scanned at the circumference of level to 
the monitor space 50. If it is in the position of the opposite hand of the monitor space 50 
which faces the high sensitivity camera 10 at two or more luminescent devices 14 and this 
example, the three luminescent devices 14 are formed, and it is the luminescence drive of 
the luminescent device 14 according to the synchronous system 16 synchronizing with the 
photographing operation of the high sensitivity camera 10, It can be made to perform back 
light illumination stable even if direction of the high sensitivity camera 10 changed. 
[0026]For this reason, if it is in the example of drawing 3 , the multi-tone pixel signal 
included in the mask 60 by the established state of the mask 60 shown in drawing 4 (b) is 
changed into a concentration signal, volume of smoke outbreak and the variation of this 
volume of smoke outbreak to last time are calculated like the example of drawing 1 , and it 
comes to judge a fire. Of course, range correction based on the detection distance from the 
distance primary detecting element 40 is performed if needed. 

[0027]lf it is in the example of drawing 3 , have made the established state over the smoke 
100 of the mask 60 shown in drawing 4 (b) by the rotation scan of the high sensitivity 
camera 10, but. carrying out zoom-in control of the high sensitivity camera 10 in the state 
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which shows in drawing 4 (a) - the mask 60 - it may be made for the portion of the smoke 
100 to go into the whole region mostly Setting out of the mask 60 by the feedback control of 
a high sensitivity camera is unnecessary, and what is necessary is just to perform image 
processing which calculates volume of smoke outbreak for the mask 60 side set up by the 
camera fixed state, when the monitor area whole region can be overlooked from the high 
sensitivity camera 10. 
[0028] 

[Effect of the lnvention]Since the volume of smoke outbreak of the smoke which rises the 
monitor space accompanying a fire itself is detected according to this invention as 
explained above, Influence by the size or shape of a supervised area cannot be received 
like the ionization smoke detector of a spot type installed in the conventional ceiling 
surface, but a fire can be judged promptly and correctly from volume of smoke outbreak. 
[0029]Since the volume of smoke outbreak itself is seen by image processing, the smoke of 
a cigarette, the smoke accompanying cooking, and the smoke by a fire can be 
distinguished clearly, the false report by smoke other than a fire can be avoided certainly, 
and high reliability is acquired. If It can catch on the screen of a camera, even if smoke has 
risen, it is flowing along the ceiling surface and it is flowing along the floor line, a fire can be 
certainly judged from volume of smoke outbreak not related in the state of the smoke. 
[0030]By carrying out a monitor display to the monitoring center side with the result of fire 
judgment of the taken image caught with the camera, the abnormal condition of the spot 
remotely judged to be a fire can be checked without going to the spot, and the reliability on 
employment of a device can be improved substantially. 



[Translation done.] 
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Abstract of JP 5020563 (A) 

PURPOSEiTo perform the fire judgment to make compatible the 
early discovery and the erroneous information prevention of the 
fire by grasping the smoking quantity by processing the image of 
the monitoring area of the smoke photographed by a high 
sensitivity camera. CONSTITUTION: A light emitting device 14 to 
synchronize the photographing action of a camera device 10 and 
to be provided at the facing position is light- emitted and driven, 
the photographed image signal is converted to a multi- gradation 
picture element signal, stored into frame memories 20A and 20B, 
the smoking area is detected from the multi-gradation picture 
element signal of one screen stored in the frame memories 20A 
and 20B, and by operating and integrating the smoke 
concentration for each picture element based on the multi- 
gradation picture element signal in the smoking area, the smoking 
quantity is calculated,; and the fire is judged from the smoking 
quantity. From the change quantity of the previous smoking 
quantity and the present smoking quantity, the fire may be judged. 
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